M icrobial 6 ß-Hydroxylation, Steroid, Flavobacterium dehydrogenans, 17 a-A cetoxycortexone, 13C N M R F erm entation of a mixture of 3,17a,21-triacetoxy-3,5-pregna-diene-20-one and 17 a ,21-diacetoxy-4-pregnene-3,20-dione with Flavobacterium dehydrogenans A T C C 13930 led to 17a-acetoxy-21-hydroxy-4-pregnene-3,20-dione as the main product and the novel 17 aacetoxy-6ß,21-dihydroxy-4-pregnene-3,20-dione and 17 a-acetoxy-6 a ,21-dihydroxy-4-pregnene-3,20-dione as the m inor ones. 6 -Hydroxylation was not found so far with this strain. T he finding is in good accordance with the m odel of 6 -hydroxylation of steroids proposed for fungi by H olland et al.
F erm entation of a mixture of 3,17a,21-triacetoxy-3,5-pregna-diene-20-one and 17 a ,21-diacetoxy-4-pregnene-3,20-dione with Flavobacterium dehydrogenans A T C C 13930 led to 17a-acetoxy-21-hydroxy-4-pregnene-3,20-dione as the main product and the novel 17 aacetoxy-6ß,21-dihydroxy-4-pregnene-3,20-dione and 17 a-acetoxy-6 a ,21-dihydroxy-4-pregnene-3,20-dione as the m inor ones. 6 -Hydroxylation was not found so far with this strain. T he finding is in good accordance with the m odel of 6 -hydroxylation of steroids proposed for fungi by H olland et al.
T he pro d u ctio n o f im portant corticosteroids of high th erap eu tical activity from R eichstein S o r its derivatives req u ires hydroxylation at 11 ß-position. T his can be d o n e by ferm entation with Curvularia lunata. U n fo rtu n ately our starting m aterial, a 1; 1 m ixture of 3,17 a,21-triacetoxy-3,5-pregna-diene-20-one (1) and 17 a,21-diacetoxy-4-pregnene-3,20-dione (2) is a ra th e r b ad substrate for this fungus so we used Flavobacterium dehydrogenans A T C C 13930 for a p artial saponification of the m ixture yielding Reichstein-S-17 a-acetate (3). This product can th e n rapidly be hydroxylated by Curvularia lunata in high yields.
M ain com p o u n d o f the biotransform ation p ro d ucts o f 1 and 2 w ith Flavobacterium dehydrogenans A T C C 13930 is 17 a-acetoxy-21-hydroxy-4-pregnene-3,20-dione (3) in 94% yield [1] . In m inor am o unts a m ore p o lar product was isolated which proved to b e a 2 :1 m ixture of epim eric alcohols. B oth com pounds displayed doublets in the 13C N M R spectra at 6 C 72.4 and 68.0 indicating the p re s ence of secondary hydroxy groups. C om pared to co m poun d 3 th e C-8 resonance is shielded from 6C 35.6 to 6 C 29.8 an d 6C 29.6 respectively, the trip let at 6 C 31.8 (C-6) is missed and th e resonance of C-7 is deshielded. T hese differences can only be explained by a hydroxy group at C-6. This finding show ed a bathochrom ic shift of its absorp tion m axim um of 28 nm indicating the form ation of the A4-3,6-dione. T he coplanar a-hydroxy group at C-6 causes a m uch stronger shielding of C-4 than th e ß-hydroxy group while the ß-hydroxy group has a pron o u n ced 6-effect on C-19 due to its axial position. T hese assignm ents led to the conclusion th at the m ain hydroxylation product is 17 a-acetoxy-6 ß,21-dihydroxy-4-pregnene-3,20-dione (4) while 17 a-acetoxy-6 a,21-dihydroxy-4-pregnene-3,20-dione (5) is the m inor one.
T o our know ledge neith er these m etabolites nor the 6-hydroxylation of 4-pregnene-2-one deriva tives w ith Flavobacterium dehydrogenans was re p o rted so far [2] . 6 ß-H ydroxylation of 17 a,21-dihydroxy-4-pregnene-3,20-dione and 17 a-acetoxy-21 -hydroxy-4-pregnene-3,20-dione w ith Curvularia geniculata, C. lunata an d C. inaequalis was publish ed by a R ussian group [3] . D e R osa and colleagues rep o rted on the 6-hydroxylation o f 4-pregnene-3,20-dione w ith the extrem e therm ophilic b a c te rium Caldariella acidophila leading to 6 a-and 6 ß-hydroxy-4-pregnene-3,20-dione [4] . S tereoselec tive 6 ß-hydroxylation o f C^-steroids was obtained with Bacillus cereus [5] and the fungi Syncephalastrum racem osum [6] and R hizopus arrhizus [7] . In a series of publications H olland and cow orkers rep o rted on the m echanism of steroid-hydroxylations in R h izo p u s arrhizus [8] . They found th a t in this fungus the active enzym e is a cytochrom e P-450-dependent m onooxygenase and th a t in 3-keto-A 4-steroids the oxidation at C-6 proceeds via a 3,5-dienol interm ediate [9] . O ur results p o in t to a sim ilar or identical m echanism in bacteria which was found by H olland in fungi. A fu rth e r confir m ation for this m echanism comes from th e fact th at a 6-hydroxylation was n o t found in the b io tran sfo r m ation of 3a,17a,21-triacetoxy-pregn-5-ene-20-one w ith F. dehydrogenans [10] . 
E xperim ental

Extraction and purification
C ulture m edium and mycelia w ere separated by filtration and b oth w ere extracted th ree tim es with E tO A c. T he solvent was ev aporated and the crude extract crystallized o r sep arated on Si-60 colum ns with a n-hexane/ethyl acetate gradient (changing from 9 :1 to pu re ethyl acetate). W hen necessary the collected fractions w ere fu rth er purified by prep. TLC.
F erm en tatio n of 1 and 2 (1 :1 ) (200 g) yielded after 24 h 3 (161 g), 4 (3.58 g) and 5 (1.79 g).
17 a-A cetoxy-6 ß,21-dihydroxy-4-pregnene-3,20-dione (4) and 17a-acetoxy-6a,21-dihydroxy-4-pregnene-3,20-dione 
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